Anti-free-radical and neutrophil-modulating properties of the nitrovasodilator, nicorandil.
The nitrovasodilator, nicorandil, is a clinically effective antianginal agent. We tested whether nicorandil may also possess anti-free-radical characteristics, since the nicotinamide moiety of its molecular structure is a known hydroxyl radical scavenger. In vitro production of hydroxyl radicals by hypoxanthine plus xanthine oxidase in the presence of iron produced a marked degradation of deoxyribose. Nicorandil and the structural analogs, nicotinic acid and nicotinamide, produced significant inhibition of deoxyribose breakdown at concentrations equipotent to the classical hydroxyl radical scavenger, mannitol. Nicorandil also produced a concentration-dependent inhibition of superoxide anion production by canine neutrophils that were activated with either phorbol myristate acetate (PMA) or opsonized zymosan. This inhibition could not be mimicked by the analog, nicotinamide. While equimolar concentrations of nitroglycerin produced less inhibition of superoxide anion generation in opsonized zymosan-activated neutrophils than that observed with nicorandil, nitroglycerin did not alter free-radical production in PMA-stimulated neutrophils. Glyburide, the ATP-sensitive potassium-channel blocker, did not reverse the action of nicorandil on neutrophils. Thus, nicorandil is a uniquely different nitrovasodilator with anti-free-radical and neutrophil-modulating properties.